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UNITED STATES 
DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 


INVITATION FOR BIDS, SCHEDULES 
SPECIFICATIONS, AND DRAWINGS 


GATES AND HOISTS 


VALE PROJECT, OREGON 


YAKIMA PROJECT, WASHINGTON 
(Kittitas Division) 


Bids will be received at the office of the Bureau of Reclamation, Denver, Colorado, 
until 3 o'clock p. m., November 2, 1928. 
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STANDARD GOVERNMENT FORM OF INVITATION FOR BIDS 
(SUPPLY CONTRACT) 


SEPTEMBER 17, 1928. 

SEALED Bips (single) will be received in this office until the date and hour named in the accompanying 
schedules and then publicly opened, for furnishing the materials and supplies called for therein. 

Bids must be submitted upon the Standard Government Form of Bid (Standard Form No. 31) and in 
accordance with the Standard Government Instructions to Bidders (Standard Form No. 22) and any special 
instructions supplementary thereto. 

Envelopes containing bids must be sealed and marked on the upper left-hand corner with the name and 
address of the bidder and the date and hour of opening and addressed to the purchasing agency named below: 


Chief Engineer 
Bureau of Reclamation 
Denver, Colorado 


Guaranty will be required with each bid in an amount not less than ten (10) per cent of the total price bid. 

Performance bond will be required in an amount not less than fifty (50) per cent of the estimated aggregate 
payments to be made under the contract. " 
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Digitized by Google 


Standard Form No. 1 
Approved by the President 
June 10, 1927 


STANDARD GOVERNMENT FORM OF. BID 
(SUPPLY CONTRACT) ከቢ 


Opening Date for this Bid 2۳ په‎ 
3 o’clock, p. m., November 2, 1928 | وٹ‎ 
To CHIEF ENGINEER, PLACE! سب تس‎ cue ማንን ی‎ D ይን. ቸም ር ad 
Bureau of Reclamation, : 
Denver, Colorado. DATE oh ገ hh Sl d Mica EAE 


In compliance with your invitation for bids to furnish materials and supplies listed on the reverse hereof 
or on the accompanying schedules, numbered: 


the undersigned, 


8 corporation organized and existing under the laws of the State of 
& partnership consisting of 


an individual trading as 


of the city of 

hereby proposes to furnish, within the time specificd, the materials and supplies at the prices stated opposite 
the respective items listed on the Schedules and agrees upon receipt of written notice of the acceptance of this 
1111 SUI es reni sua ey days (60 davs if no shorter period be specified) after the date of opening of 
the bids, to execute, if required, the Standard Government Form of Contract (Standard Form No. 32) in accord- 
ance with the bid as accepted, and to give bond, if required, with good and sufficient surety or sureties, for the 
faithful performance of the contract, within 10 days after the prescribed forms are presented for signature. 


Discount will be allowed for prompt payment as follows: 10 calendar days .............- per cent; 20 


calendar days ہ۔‎ መመመ... per cent; 30 calendar days -------------- per cent; or as stated in the schedules. 
(Time will be computed from date of the delivery of the supplies to carrier when final inspection and accept- 
ance are at point of origin, or from date of delivery at destination or port of embarkation when final inspection 
and acceptance are at those points, or from date correct bill or voucher properly certified by the contractor is 
received if the latter date is later than the date of delivery.) f 


(Vyitness to signature) (Full name of bidder) 


(Address) 


NoTE. 一 See Standard Government Instructions to Bidders and copy of the Standard Government Form of 
Contract, Bid Bond, and Performance Bond, which may be obtained upon application. 

To insure prompt payment bills should be certified as follows: “I certify that the above bill is correct and 
just and that payment therefor has not been received." 


(3) 


371146 


Amount 


! 
Dollars Cents 


Unit 
price 


- مر -ه‎ መ= يا | سه‎ መ= er 


Quantity Unit 


لس ہے m m — æ‏ ہو سا 


SCHEDULE NO. I‏ رکا 


*e 
ee Articles or services 


Gates and hoists, Vale project 


20 by 10 foot hinged steel weir gates, with anchors, rollers, pier and 
wall pin bearings, seats, anchor bolts, and other appurtenant parts, 
complete in accordance with the attached specifications and 
drawings Nos. 126- D-44 and 126- D-15 
The bidder agrees to deliver the materials under Item 1 f. o. b. cars 


Pier pin bearings, wall pin bearings, and anchor bolts within 
seu کي د‎ calendar days, and the hinged steel weir gates and the 


balance of the materials within .......... calendar days after 
receipt of written notice of acceptance of this bid. 

The approximate shipping weight of the materials under.Item 1 
will be: 


Pier pin bearings, wall pin bearings, and anchor bolts, ---------: 


pounds,‏ دنه سرد 
Gates and other materials 2 3 9010 pounds.‏ 
Back-geared double-drum hoists, capacity 60,000 pounds, with “S”? =‏ 
and “R” =22’—0”’ (see drawings Nos. 40-D-451 and‏ ^'19'—2 
40-D-41506), complete in accordance with the attached specifica-‏ 
tions and drawings Nos. 40- D-451 to 40- D-41506, inclusive‏ 
The bidder agrees to deliver the hoists under Item 2 f. o. b. cars at‏ 


5 ን E a Sua uM LLL ee مکسمممم ٹس‎ within 
ی‎ SR calendar days after receipt of written notice of acceptance 
of this bid. 

The approximate shipping weight of the hoists under Item 2 will be 


ኸከም ይ ይ - NS pounds. 
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Standard Form No. 6 
Approved by the President 


June 10, 1927 


STANDARD GOVERNMENT FORM OF CONTINUATION SCHEDULE FOR STANDARD FORM 31 OR 33 


Amount 


Dollars |Cents 


— M ———— | — 


Unit 


Quantity 


(SUPPLIES) 
SCHEDULE NO. II 


Articles or services 


Hoists for Yakima project, Kittitas dwision 


Radial gate hoists, capacity 12,000 pounds, with “S” ے‎ 20-0 and 
"R'"—17'—2'' (see drawings), complete in accordance with the 
attached specifications, and with list of parts and details on 
attached drawings Nos. 40—D—391 to 40- D-394, inclusive... ..... 
The bidder agrees to deliver the hoists under Item 3 f. o. b. cars at 

within, 


PETA calendar days after receipt of written notice of acceptance 


of this bid. 
The approximate shipping weight of the hoists under Item 3 will be 


00 0 pounds. 

Radial gate hoists, capacity 7,000 pounds, complete in accordance 
with the attached specifications and with list of parts and details on 
attached drawings Nos. 40-D—447 to 40-D-450, inclusive, as 
follows: 

With *S"—12' —0' and “R” 147 —7"' (see drawings)_......----- 

With “S” =13’—0” and “R’’=15’—7"" (see drawings)... سے سے ا‎ 

With “S” =16—0” and “R” —15' —9" (see drawings)... ات‎ 

Lump sum price for the five (5) radial-gate hoists under Item 4..... 
'The bidder agrees to deliver the five hoists under Item 4, f. o. b. cars 


within 
ም اتا مس‎ calendar days after receipt of written notice of accept- 


ance of this bid. 
The approximate shipping weight of the five hoists under Item 4 


will be -------------------- pounds. 


Radial gate hoists, capacity 3,500 pounds, complete in accordance 
with the attached specifications and with list of parts and details 
on attached drawings Nos. 40- D-395 to 40-D-398 inclusive, as 
follows: 

With “S” 28'—0'' and "R"—11'—9" (see drawing)...--.......-- 


With “S” =16’—0” and " R"—11'—9"' (see drawing)............- 


Lump-sum price for the two (2) radial gate hoists under Item 5..... 


The bidder agrees to deliver the two hoists under Item 5, f. o. b. 


within .......... calendar days after receipt of written notice of 
acceptance of this bid 
The approximate shipping weight of the two hoists under Item 5 


(5) 


—M | —————MÓ  á—— ና e a M— M M M €— M —— — — ——— — ) ——— É 


(a) 
(c) 


D r--—————— «—— —————— ——— شر یچ‎ D — ——— '—— ا‎ 


Amount 


Dollars ‘Cents 


ہی سر ې ہے ! سي سه መ‏ — —— 


Articles or services 


Hoists for Yakima project, Kittitas divtsion—-Continued 


65:1 motor-driven geared gate hoists with gate stems, with “d” = 
334” and ^L'"247'--1014'^ (see par. 8 of specifications and 
drawings for other details) with motors, limit switches and other 
appurtenant parts, complete in accordance with the attached 
specifications and with list of parts and details on attached draw- 
ings Nos. 40- D -408, 40- D-409, 40- D- 410, and (0 D-407- - 
The bidder agrees to deliver the hoists under Item 6, f. o. b. cars 


QU. Nue Zm me riorum coe SE Ae 22 سی‎ e within 


TES calendar days after receipt of written notice of accept- 
ance ۵۶ this bid. 
'The approximate shippiug weight of the two hoists under Item 6 


will be ------------------ pounds. 


Combination bids 


Combination bids for any two or more items should be given 
below: 


livery points for the lump sum of ------------------------------ 
گے‎ ea eh اص ےس مم‎ dolars, 有 


۰0 ۶ 


በው 221272 26-090‏ ګګ dollars‏ ہے ር‏ تک ند 


livery points for the lump sum of 


were — — — = — — = = — په‎ ጨ پد‎ — — — ሙመ መ — — — ې‎ = = 


دوت رت ረ‏ یں apk MEN dolars Sooda‏ کم کن 
(Words)‏ 

Delivery—Urgency of.—Delivery of materials is important and is 
desired as follows: 

Schedule I, Item 1. Pier-pin bearings, wall-pin bearings, and 
anchor bolts, 45 calendar days; gates and balance of material, 75 
calendar days. 

Schedule I, Item 2. Back-geared double-drum hoists, 100 cal- 
endar days. 

Schedule 11, Item 3. Radial gate hoists, 75 calendar davs. 

Schedule II, Item 4. Radial gute hoists, 60 calendar days. 

Schedule II, Item 5. Radial gate hoists, 50 calendar davs. 

Schedule Il, [tem 6. 65:1 geared gate hoists, 75 calendar days 
after receipt of written notice of acceptance of bid, and all 8 
specifying delivery within said number of davs for any item of any 
schedule will be considered on an equal basis as regards time of 
delivery for said item. Where the time of delivery specified by 
the bidder for any item of any schedule is greater than the number 
of days svecitied herein for suid item, each day in excess thereof will 
be evaluated as follows: 

Schedule I, Item 1. Pier-pin bearings, wall-pin bearings, and 
anchor bolts, ten dollars ($10); gates and balance of material, twenty 
dollars (520). 

Schedule I, Item 2. Twenty dollars (S20). 

Schedule 11, Item 3. Fifteen dollars (815). 

Schedule II, Item 4. Fifteen dollars (S15). 

Schedule II, Item 5. Ten dollars ($10). 

Schedule II, Item 6. Ten dollars (510); and bids will be com- 
pared on this basis for award of contract. 


SPECIFICATIONS 


GENERAL CONDITIONS 


1. Performance bond.—Unless another sum is specified in the invitation for bids, the contractor shall 
furnish bond in an amount not less than 20 per cent of the estimated aggregate payments to be made under 
the contract. Bonds in amounts of $1,000 or less will be made in multiples of 3100; in amounts exceeding 0 
but not exceeding 35,090, in multiples of 8500; in amounts exceeding $5,000, in multiples of $1,000: Provided, 
That the amount of the bond shall be fixed by the contracting officer at the lowest sum that fulfills all 
conditions of the contract. 

2. Shipment.— Material or machinery furnished and delivered f. o. b. cars at factory shipping point shall 
be shipped on Government bills of lading furnished by the contracting officer. The contractor shall prepare 
all materials and articles for shipment in such manner as to protect them from damage in transit, and shall 
be responsible for and make good any and all damage due to improper preparation or loading for shipment. 
Where necessary, heavy parts or machines shall be mounted on skids or crated, and any articles or materials 
that might otherwise be lost shall be boxed or wired in bundles and plainly marked for identification. 

3. Extras.—The contractor shall, when ordered in writing by the contracting officer, perform extra work 
and furnish extra material not covered by the specifications or included in the schedules, but forming an insepa- 
rable part of the work contracted for. Extra work and material will ordinarily be paid for at a lump sum or 
unit price agreed upon by the contractor and the contracting officer and stated in the order. Whenever, in 
the judgment of the contracting officer, it is impracticable, because of the nature of the work or for any other 
reason, to fix the price in the order, the extra work and material shall be paid for at actual necessary cost as 
determined by the contracting officer, plus 15 per cent for superintendence, general expense, and profit. The 
actual necessary cost will include all expenditures for material, labor, and supplies furnished by the contractor, 
and a reasonable allowance for the use of his plant and equipment, where required, to be agreed upon in writing 
before the work is begun, but will in no case include any allowance for office expenses, general superintendence, 
or other general expenses. 

4. Failure of Congress to appropriate funds.—If the operations of this contract extend beyond the current 
fiscal year, it is understood that the contract is made contingent upon Congress making the necessary appro- 
priation for expenditures thereunder after such current year has expired. In case such appropriation as may 
be necessary to carry out this contract is not made, the contractor hereby releases the Government from all 
liability due to the failure of Congress to make such appropriation. 

5. Patents.—The contractor shall hold and save the Government, its officers, agents, servants, and employees 
harmless from liabilitv of any nature or kind for or on account of the use of any patented or unpatented 
invention, article, or appliance furnished or used in the performance of this contract, excepting patented articles 
required by the Government in its specifications, the use of which the contractor does not control. 


SPECIAL CONDITIONS 


6. The requirement.—lIt is required that there be furnished and delivered f. o. b. cars at the factory shipping 
point, complete in accordance with these specifications and attached drawings, seven 20 by 10 foot hinged 
steel weir gites and seven 60,000-pound capacity back-geared double-drum hoists for the Harper diversion 
dam on the Vale project, Oregon; three radial gate hoists of 12,000 pounds’ capacity, five radial gate hoists of 
7,000 pounds’ capacity, two radial gate hoists of 3,500 pounds’ capacity, and two 65:1 motor-driven geared 
gate hoists, for the heudworks aud other structures on the Main Canal, Kittitas division, Yakima project, 
Washington. All gates and hoists will be installed by the Government. 

7. Drawings.—The following drawings are made a part of these specifications: , 


Gates and Hoists for Harper Diversion Dam 


20 by 10 foot hinged stcel weir gate: 
1. (23481) 126-D-44— Assembly and parts (sheet 1 of 2). 
2. (25482) 126-D-45—Pin bearings, side seats, and anchor bolts (sheet 2 of 2). 
Back-geared double-drum hoist; capacity, 60,000 pounds: 
(23483) 40-D-451—Installation assembly (sheet 1 of 6). 
(23484) 40- D-452— Gear housing—bearing carrier (sheet 2 of 6). 
(23487) 40-D-453— Gears and list of parts (sheet 3 of 6). 
(22488) 40-D-454— Ded frame and pillow block (sheet 4 of 6). 
(25487) 40- D-455— Drum-—bearing carrier—thrust nut (sheet 5 of 6). 
(23488) 40-D-456—Gears—shafts— hoisting rope (sheet 6 of 6). 


(7) 


UH UN ہی‎ 


8 
Radial Gate Hoists for Main Canal Structures 


Radial gate hoist; capacity, 12,000 pounds: 
9. (23489) 40- D-391— General assembly—list of parts (sheet 1 of 4). 

10. (23490) 40-D-392—Gear housing—bearing carrier (sheet 2 of 4). 

11. (23491) 40-D-393—Gears and shafts (sheet 3 of 4). 

12. (23492) 40-D-394—Drum—drum-shaft bearing—gear guard (sheet 4 of 4). 
Radial gate hoist; capacity, 7,000 pounds: 

13. (23493) 40- D-447— General assembly—list of parts (sheet 1 of 4). 

14. (23494) 40- D-448— Gear housing—bearing carrier (sheet 2 of 4). 

15. (23495) 40-D-449—Gears and shafts (sheet 3 of 4). 

16. (23496) 40- D-450— Drum-—drum-shaft bearing—gear guard (sheet 4 of 4). 
Radial gate hoist; capacity, 3,500 pounds: 

17. (2349?) 40- D-395—General assembly—list of parts (sheet 1 of 4). 

18. (23498) 40- D-396— Gear housing—bearing carrier (sheet 2 of 4). 

19. (23499) 40- D-397— Gears and shafts (sheet 3 of 4). 

20. (23500) 40- D-398—Drum-—drum-shaft bearing—gear guard (sheet 4 of 4). 
65:1 gearcd gate hoist and stem: 

21. (23501) 40- D-408— Assembly and list of parts (sheet 1 of 3). 

22. (23502) 40—- D-409— Pedestal—gear case—stem guard—lifting nut (sheet 2 of 3). 

23. (23503) 40-D-410—Gears—shafts— studs (sheet 3 of 3). 

24. (23504) 40- D-407—3?4 to 5 inches diameter stems—cast-iron gates. 


The contractor will not be held responsible for the correctness or sufficiency of designs, but he shall carefully 
check the drawings and advise the contracting officer of any errors or omissions discovered by him. The con- 
tractor shall prepare, without charge to the Government, all necessary shop drawings covering the materials 
to be furnished under these specifications, and he shall be responsible for the correct fitting of all of the parts. 
Unless otherwise specifically provided in the specifications or on the drawings, the contractor shall furnish all of 
the materials, accessories, and appurtenant parts called for in the specifications or shown on the drawings. Any- 
thing called for on the drawings and not mentioned in the specifications, or called for in the specifications and 
not mentioned on the drawings, shall be furnished the same as if called for or mentioned in or on both. Such 
additional copies of the specifications and blue prints from original tracings as are necessary for carrving on the 
work will be furnished to the contractor. The bidder's attention is directed to drawings Nos. 126- D-44. 
“ Assembly and parts," and 126-D-45, “ Pin bearings, side seats, and anchor bolts," for the 20 bv 10 foot hinged 
steel weir gate under Schedule I, item 1. Drawing No. 126- D-44 specifies the number of parts required for one 
gate only, and the numbers of parts should be multiplied by seven to fulfill the requirement for seven gates, 
Drawing No. 126- D-45 specifies the total number of parts required for seven gates, and the quantities used should 
be exactly as specified thereon. 

8. Supplemental data not specifically shown on the drawings.— The following table covers dimensions on 
the drawings that are variable under different conditions of installation, and the number of ratchet wrenches 
required under the different items, and furnishes supplemental data that apply to the gate hoists and other parts 
to be furnished under these specifications: 


Ratchet wrenches Motor coupling 
Sched- CT. MG pest fe ۰ ٩ 
we Item No. “8 “R” Keyway 
ې‎ Size No. req. ژ0‎ 
Width | Depth Length 
I 2} 1970 | وو‎ 0" 114" lnc صظ ہت‎ | ROSE NES 
II 3 90' 0” 17’ 9” 114" 2 1545 1 // | Lee 31 gre 
4(a) 12’ 0” 14’ 7 ل1‎ ٢ 2 15: 7 14 1⁄4 314" 
4(b) 13’ 0” 15’ 7” 114” 1 158 1777 | 4 31 art 
4(c) 16’ 0” D 11... .1. መሮ. 1516'' 14! 1⁄4” 3314” 
5(a) 8 0” 11” 9” 34 1 158 لآ‎ 34," 21" 
5(b) 16’ 0” 11’ 9" 34" 1 131 LE 342 2145 


6 | Lettered dimensions are as follows: “ D''—334''; “L” سے‎ ۲ 1014’; OL vs 
17 6; ‹“1,2''= 20’ 0”; “ و[‎ = 10’ 4”; cti y =? 514"; and corp oe 8 5” 4 
double acme threads—14”’ pitch, 1" lead. “X’”’=6’ 0”. 


9 


9. Delays—Liquidated damages.—The article, * Delays—Liquidated damages," given in paragraph 5 of 
the directions for preparation of contract, Standard Government Form of Contract (Standard Form No. 32), 
will by this reference be substituted for article 5 of the contract. This article reads as follows: 

Article ---- Dclays—Liquidated damages.—If the contractor refuses or fails to make delivery of the 
materials or supplies within the time specified in Article 1, or any extension thereof, the actual damage 
to the Government for the delay will be impossible to determine, and in lieu thereof the contractor 
shall pay to the Government, as fixed, agreed, and liquidated damages for each calendar day of delay 
in making delivery, the amount as set forth in the specifications or accompanying papers, and the con- 
tractor and his sureties shall be liable for the amount thereof: Provided, however, That the Government 
reserves the right to terminate the right of the contractor to proceed and to purchase similar material 
or supplies in the open market or secure the manufacture and delivery thereof by contract or otherwise, 
charging against the contractor and his sureties any excess cost occasioned the Government thereby 
together with liquidated damages accruing until such time as the Government may reasonably procure 
similar material or supplies elsewhere: Provided further, That the contractor shall not be charged with 
liquidated damages or any excess cost when the delay in delivery is due to unforeseeable causes beyond 
the control and without the fault or negligence of the contractor, including, but not restricted to, acts of 
God or the public enemy, acts of the Government, fires, floods, epidemics, quarantine restrictions, 
strikes, freight embargoes, and unusually severe weather but not including delays caused by subcon- 
tractors: Provided further, That the contractor shall, within ten days from the beginning of any such 
delay, notify the contractiug officer in writiug of the causes of delay, who shall ascertain the facts 
and extent of the delay and his findings of facts thereon shall be final and conclusive on the parties 
hereto, subject only to appeal, within thirty days, by the contractor to the head of the department 
concerned, whose decision on such appeal as to the facts of delay shall be final and conclusive on the 
parties hereto. 

The amount of liquidated damages to be charged for failure to deliver the material under any item of either 
of the schedules within the time specified by the bidder will be as follows: 

Schedule I, Item 1. Pier-pin bearings, wall-pin bearings, and anchor bolts, ten dollars ($10) per calendar 
day; gates and balance of material, twenty dollars ($20) per calendar day. 

Schedule I, Item 2. Twenty dollars ($20) per calendar day. ` 

Schedule II, Item 3. Fifteen dollars ($15) per calendar day. 

Schedule II, Item 4. Fifteen dollars ($15) per calendar day. 

Schedule II, Item 5. Ten dollars ($10) per calendar day. 

Schedule II, Item 6. Ten dollars ($10) per calendar day. 

10. Payments.— Eighty-five (85) per cent of the contract price for any item of any schedule will be paid 
within thirty (30) days after reccipt by the Burcau of Reclamation, Denver, Colo., of proper invoices and Govern- 
ment bills of lading, properly receipted, covering complete shipment of the materials under said item. When 
all of the material under said item has bcen received at the railway destination, checked and accepted by the 
contracting officer, final payment will be made of the balance due under the contract; Provided, That if such 
acceptance is delaved beyond a period of thirty (30) davs from receipt of said material at the railway destination 
final payment will be made of the balance due under said item at the end of said thirty (30) day period. Earlier 
payment may be made if a discount is allowed as provided for in Standard Government Form of Bid (Standard 
Form No. 31). Under a combination bid the amount to be paid under any item of any schedule will be that 
portion of the total amount due under the combination bid that the price bid for said item is to the sum of the 
prices bid for the items of the schedule, or schedules, so combined. 

11, Preference for domestic articles or materials.— Preference will be given to articles or materials of 
domestic production, conditions of quality and price, including duty, being equal. Unless otherwise stated 
in the bid it will be understood that domestic articles or materials only will be used, and the use of foreign articles 
or materials will not be permitted unless (1) they are of better quality, or (2) being equal in quality, will be 
furnished at lower cost to the Government, or (3) domestic articles or materials are not available. The term 
* domestic articles or materials" in this connection means articles or materials manufactured or assembled in the 
United States or its possessions. 
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CONSTRUCTION 


12. Patterns.— The prices bid in the schedule shall include the eost of all necessary patterns. Care shal! 
be taken to avoid sharp corners or abrupt changes in cross section by the use of ample fillets. Patterns will 
remain the property of the contractor. 

13. Finish for castings.— All castings shall be true to pattern, free from cracks, colq shuts, excessive shrink- 
age, and other injurious defects. No porosity will be allowed in positions where the strength of the casting 
will be impaired. All sand shall be removed before the castings are machined and painted. 

14. Tolerances and machine work.—Tolerauces and clearances specified on the drawings shall be closely 
adhered to, and the machine work shall be carefully performed, with surfaces smooth and practically free from 
tool marks. Where tolerances are not specified on the drawings, the contractor shall follow the best modern 
shop practice for apparatus of the tvpe covered by these specitications, due consideration being given to the 
special nature or functions of any parts, and to the corresponding accuracy required to secure proper operation. 

15. Test specimens.— The contractor shall provide, without charge to the Government, all necessary test 
specimens properly machined for testing, and all samples or drillinzs for analyses, and shall notify the con- 
tracting officer or his representative when these test specimens or sainp'es are ready. Al test specimens and 
samples shall be plainly marked to indicate the materials they represent and shall be properly boxed and pre. 
pared for shipment if desired. 

16. Shop assembly and test.-—Before shipment each gate and hoist shall be completely assembled in the 
shop for inspection and test. All moving parts shall move freely without binding, and if necessary the hoists 
shall be operated by a belt or other means until their several parts are so worn in that operation is entirely 
free, to the satisfaction of the contracting officer. The parts of each gate shall be marked and mateh-marked 
for identification and to facilitate assembly in 116 1 

17. Painting.—(a) Hinged steel weir gates.— All parts of the 20 by 10 foot hinged steel weir gates shall be 
thoroughly cleaned of all scale, rust, and grease, and given one shop cont of water-gas tar, except pier and 1 
pin bearings, pier and wall pins, and anchor bolts, which parts shall be shipped unpainted. The finished 
surfaces of all pier aud wall pin bearings and of pier and wall pins, shell be coated with a heavy rust-preventive 
compound. 

(b) Hoists.— The unfinished surfaces of all hoists shall be thoroughly cleaned of all rust, sand and grease 
and given one shop coat of first class black machinery paint. All finished surfaces shall be coated with a heavy 
rust-preventive compound, 

18. Preparation for shipment.— All hoists shall be so prepared for shipment that the parts or groups of 
parts can be readily identified at the railway destination. Timber skids shall be used for mounting gear case 
assemblies, and other parts that can not be boxed shall be protected by burlap. AH small parts shall be boxed, 
and properly labeled for identification to the satisfaction of the contracting officer. 

19. Federal Specifications Board specifications.-—Copies of the Federal Specifications Board specifications 
referred to hercin, may be procured at a nominal cost from the Superintendent of Documents, Government 
Printing Office, Washington, D. C. 


HINGED STEEL WEIR GATES (ITEM I) 


20. Riveted joints.— The diameter and spacing of rivets and thickness of plates are shown on the drawings. 
Details may be slightly revised to meet the standard practice of the manufacturer, but this provision shall not 
be construed to permit a reduction in size and number of rivets, size of members, or thickness of plates, without 
the written approval of the contracting officer. It is essential that the face of the gate be water tight, and this 
condition shall be effected by are welding of the joints aud proper driving of rivets. Acetylene welding will 
not be allowed. 

21. Riveting.— All riveting shall be done in accordance with first-class boiler practice. Wherever possible 
rivets shall be machine driven. All rivets shall be heated uniformly to a light cherry red, driven while hot, 
and shall completely fill the holes. Phe rivet heads shall be full and neatly formed, concentric with the shank, 
of uniform size for the same size rivets, and must thoroughly pinch the connected pieces together. 18 
and calking of rivet heads will not be allowed. Defective rivets shall be replaced. On removing rivets care shall 
be taken not to damage the adiacent metal, and if necessary they shall be drilled out. 

22. Punching for rivets.—Holes for rivets may be punched to full size without reaming and shall be one- 
sixteenth inch larger in diaineter than the nominal diameter of the rivet. The diaraeter of the die shall not 
exceed the diameter of the punch by more than three thirty-seeonds inch. Holes must be clean eut, without 
torn or ragged edges. In all eases where the cold rivet ean not be entered without the aid of drift pins the holes 
shall be reamed with a twist reamer. Drifting will not be allowed. Poor matching of holes may be cause for 
rejection. Punching for joints that must be water-tight shall be from the surfaces to be in contact. 
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23. Bevel shearing and planing. — The edges of plates that form the spliced joint in the skin plate shall be 
bevel sheared at an angle of 70? with the plane of the plate for calking or are welding. "The outside edges of the 
plates shall be accurately planed to the ditnensions shown on the drawing. Bevel shearing and planing shall 
be done after punching. All calking shall be done with a round-nosed tool and the workmanship shall be in 
accordance with the best modern botler-shop practice. The calking edge shall be drawn closely against the 
under plate, and neither of the plates shall be split or scored. 

24. Straightening structural members.—All structural members shall be carefully straightened in the shop 
by methods that will prevent injury before being lai 1 ().[ or worked on in any way. 

25. Clipping angles for clearance.— Angles shall be clipped at the end wherever there is a possibility that a 
square corner will interfere in anv way with tne proper riveting or assembling in the field. 

26. Pinholes.—Pinholes shall be properly located and accurately bored to the diameters shown on the 
drawings. They shall be in alignment, and at right augles to the axis of the members in which they are placed. 

27. Measurement of structural steel members. — Measurement of structural steel parts of all gates and 
particularly the over-all dimensions of assembled members shall be made when the temperature of the air about 
the member is at approximately 70° F. If there is any considerable variation from this temperature when 
measurements are made, a correction in the measured dimension shall be made, based on a coefficient of linear 
expansion of 0.00000636 per unit of length per degree Fahrenheit. 

28. Seals.— All spring brass seals will be furnished and installed by the Government. 


MATERIALS 


29. General specifications for metals. --Unless otherwise specifically stated herein, all metals covered by 
these specifications shall be furaished in accordance with the requirements of the “United States Government 
General Specification fer Metals,” Federal Speelications Board Specification No. 339, which specification 
covers certain requirements which are common to all detail specifications for metals and provides means for 
determining whether the technical requirements of the detail specifications and drawings are being met. 

30. Cast iron.—Iron castings shall be of gray iron made by the cupola process, free from injurious defects, 
and shall be smooth and weil cleaned before inspection. They shall be commercially machinable, and shall not 
be plugged or welded without permission from the inspector. Such permission will be given only when the 
defects are small and do not adversely atiect the strength, use, or machinability of the castings. In all respects 
not specifically mentione herein, the eastings shall conform to the “United States Government Master Speci- 
fication for Gray-Iron Castings,” Federal Specifications Board Specification No. 141. "There shall be three 
classes of gray-iron castings as follows: 

(a) Light castings, having a section less than one-half inch in thickness. 
(b) Medium castings, falling between the two other classes. 
(c) Heary castings, having no section less than 2 inches in thickness, 

The castings shall be of such a character that transverse test bars 114 inches in diameter and 15 inches 
long placed on supports 12 inches apart, will have physical properties not less than the following: 


Class ! Load at oenter سس‎ at را‎ 
Pounds per 
Pounds Inches square inch 
DICU OE UNE aaa ንንን سن لا‎ 2, 800 0. 10 20, 000 
Mediun CSS DS سر خر‎ ee See پت مو سو‎ Lui መመ 2, 900 . 10 21, 000 
Heavy CASINGS ودنه‎ oe ee ae eae و تم اد‎ eames ae 3, 300 . 10 24, 000 


Two sets (two bars per set) of transverse test bars shall be cast from each melt, one set from the first and 
the other set froin the last iron going into the castings. Each set of two bars shall be cast in a single mold. 
Tension tests of cast iron will not be required. ۱ 

31. Semisteel.— Castings shall be made by the cupola process, free from injurious defects, and shall be 
smooth and well cleaned before inspection. They shall be free from hard spots and shall be annealed in a fur- 
nace, if necessary, to secure satisfactory machinability. Castings shall not be plugged or welded without per- 
mission from the inspector, and such perinission will be given only when the defects are small and do not 
adversely affect the strength, use, or machinability of the castings. In all respects not specifically mentioned 
herein the castings shall conform to the “United States Government Master Specification for High-Test Gray- 
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Iron Castings (Semisteel)", Federal Specifications Board Specification No. 110. There shall be three classes 
of semisteel castings, as follows: 
. (a) Light castings, having a section less than one-half inch in thickness. 
(b Medium castings, falling between the other two classes. 
(c) Heavy castings, having no section less than 2 inches in thickness. 
The castings shall be of such a character that transverse test bars 114 inches in diameter and 15 inches 
long, placed on supports 12 inches apart, will have physical properties not less than the following: 


Deflect ion at Tensile 
Class Load at center ntet strength 
Pounds per 
Pounds Inches square inch 
Lichtes SIN Geo am enel ek ee اکس ناس‎ at رف مس ماد ٗی‎ 3, 500 0. 12 26, 0 
Te 二 机 区 曲直 3, 700 | . 12 28, 000 


Heavy 9۷۶۶۹۰۷۰۷۷۷۷۷۷۷۹ 9 3, 990 | . 12 30, 000 
| 


Two sets (two bars per set) of transverse test bars shall be cast from each meit, one set from the first and 
the other sct fro:n the last iron going into the castings. Each set of two bars shall be cast in a single mold. 
Tension tests wil! not be required. 

32. Cast steecl.—Steel castings shall be sound and free from injurious defects. "They shall be well cleaned, 
with heads and gates removed for inspection in the green. When heads and gates are removed by burning, this 
burning shall be done at least one-half inch from the body of the casting, the remaining metal to be removed 
by grinding, cutting, or machining. Castings shall not be repaired, plugged, or welded without specific author- 
ity from the inspector. Such permission will be given only for welding to be completed prior to final heat treat- 
ment, and when the defects, after being thoroughly cleaned out to sound metal, are judged not to affect the 
strength, use, or machinability of the castings. Castings shall be annealed in a properly constructed pit or 
furnace, and they shall be held at the treatment temperature at least long enough for each casting to be uni- 
formlv heated throughout its mass. They shall not be removed from the furnace until they have been cooled 
down to a temperature of about 700? F. Rapid cooling of castings, or any further heat treatment other than 
reannealing, shall not be undertaken without specific authority from the contracting officer. All castings shall 
be annealed so that the fracture of any part shall show to the eve a fine-grain structure. They shall be weil 
cleaned for final inspection. In all respects not specifically mentioned herein the castings shall conform to 
the “ United States Government Master Specification for Steel Casting (Medium Grade),’’ Federal Specifica- 
tions Board Specification No. 170. Tension-test pieces properly machined shall be furnished by the contractor 
in accordance with the above specification. The physical properties shall be not less than the following: 


Ultimate tensile strength------------------- 70,000 pounds per square inch. 

AMO OM it a ok سای‎ et LU سی‎ oe ር 45 per cent of tensiie strength obtained. 
Elongation in 2 inhnches---------------------- 20 per cent. 

Reduction of area-------------------------- 30 per cent. 


Cold-bend tests will not be required. 
33. Electric furnace cast steel.—Electric furnace cast steel shall be of a special grade having the following 
minimum physical properties: 


Ultimate tensile strength... 2222222222 LL 0 0 85,000 pounds per square inch. 
Feld ۰ء‎ ۶ 0 50,000 pounds per square inch. 
Elongation in 2 inches. 18 per cent. 
Reduction ۰ 5ی۹۹‎ ee 25 per cent. 


Before machining, the castings shall be slowly heated in a properly constructed furnace or pit until a tem- 
perature of from 1,500° to 1,600° F. throughout the castings is reached. This temperature must be maintained 
for one-half hour. They shall then be air-cooled to a temperature of approximately 900° F., then returned to 
the furnace and heated to a temperature of from 1,200? to 1,250? F., which temperature must be maintained 
for one-half hour. They shall then be slowly cooled to a temperature of 700° F. in the furnace. The grain of 
the metal shall be fine and silky. Tension test pieces, properly machined, shall be furnished by the contractor 
for testing. Cold-bend tests will not be required. Extra precautions shall be taken in the above normalizing 
and annealing processes to insure that the castings will be machinable. 

34. Steel and mild steel.—Steel or mild steel where specified on the drawings shall be understood to mean 
any good grade of low-carbon steel best suited for the purpose for which the part is to be used. 
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35. Cold-finished steel shafting.—Cold-finished steel shafting shall conform in all respects to the current 
“Standard Specifications for Commercial Bar Steels” of the American Society for Testing Materials. It shall 
be made of cold-finished bars, turned and polished, open-hearth grade, 20-30 carbon. 

36. Forged steel.—This forging stock shall be from hot-rolled open-hearth steel forging bars of the com- 
mercial grade designated as “S. A. E.-1035 forging bars," containing from 0.30 to 0.40 carbon, machined to the 
dimensions shown on the drawings. The ultimate tensile strength shall be not less than 75,000 pounds per square 
inch. 

37. Alloy steel.—The alloy steel for the hoist shafts, worms, and pinions shall be sands from chrome or 
nickel forging stock having physical properties not less than the following: 


Ultimate tensile strengtb---------------------------- 100,000 pounds per square inch. 
下 1 人 63,000 pounds per square inch. 
Elongation in تی 3ت‎ ጨመ መመመ መመ 17 per cent. 

Reduction of area 35 per cent. 

Brinnell hardness ۷81116 ییَتیییییپںِپ‎ ۶2 0 166. 


38. Structural shapes, plates, and rivets.— All structural shapes, plates, and rivets shall contain from 0.2 
to 0.3 per cent of copper. In all other respects they shall conform to the “ United States Government Master 
Specification for Structural Steel for Buildings," Federal Specifications Board Specification No. 352. 

39. Bolt steel.— All steel rods from which bolts and studs are made shall be vlean, straight, and of uniform 
quality and size. The physical properties of the steel from which bolts and studs are made shall be not less 
than the following: 


Elongation in 


Material Ultimate tensile strength | Yield point ኢስ 6 
Pounds per 
Bolt steel: Pounds per square inch square inch Per cent 
人 | 75, 0 40), 000 ; 
CIS P 00440۸4۴۸444٢۸0 58, 000 30, 000 28 
(NS Commercial grade. | ----------|---------- 


All threads shall be National Form, coarse. See “United States Government Master Specification for 
Bolts, Nuts, and Machine Screws," Federal Specifications Board Specification No. 548. 

40. Finish for bolts, studs, and nuts.— Bolts, studs, and nuts will be of two classes—semifinished and 
finished, as follows: 

(a) Semifinished bolts and nuts shall be die chamfered, machined under head and nut, threaded, with the 
head of the bolt concentric with the body, and the faced side at right angles to the body. 

(b) Finished bolts, studs, and nuts shall be machined throughout, threaded, with head chamfered, 
concentric with and at right angles to the body of the bolt. 

41. Wire rope.—All wire rope shall be plow-steel grade, galvanized, of the types, sizes, and length 
specified on the drawings. ‘The properties of the rope shall be as follows: 


Minimum Maximum 
Size Type breaking safe working 
strength load 
: Pounds Pounds 
5 6 by 19... 15, 600 3, 460 
5:500 ڑا‎ scende ከ Ape M CIL مرا بت‎ M EE میھت‎ ጋ 6 by 19... 31, 800 7, 060 
0۱۱۰0000 2۶ 6 by 19... 46, 000 10, 200 


$5 by 6 inche8_ ها‎ | Flat.. | 190, 000 34, 000 


All round wire rope shall have 6 strands of 19 wires each, and shall conform to the requirements for Type 
M high-grade plow steel rope in “United States Government Master Specification for Wire Rope," Federal 
Specifications Board Specification No. 297. The 58 by 6 inch flat rope shall be similar and equal to that type 
and size manufactured by the American Steel & Wire Co. All sockets shall be drop-forged weldless steel, 
and all thimbles shall be of the oval type, galvanized. All sockets shall be connected to ropes with molten 
zinc at a temperature not to exceed 800° F., and special care shall be taken in thus connecting the $$ by 6 inch 
flat ropes to the drums to insure that the rope will wind on the drums truly and without twists or strains. 
Splices shall be carefully made by experienced men. 
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42. Bronze castings.—Bronze castings shall be made only from the best grades of virgin metals. The 
use of scrap metal will not be allowed. They shall be of uniform quality, free from blowholes, porosity, hard 
spots, shrinkage defects, cracks, or other injurious defects, and shall be smooth and well cleaned before inspection. 
Castings shall not be repaired, plugged, or welded without permission from the inspector. Such permission 
will be given only when the defects are small and do not adversely affect the strength, use, or machinability of 
the castings. 

43. Bronze.— Where “bronze” only is specified on the drawings, except for nuts, the castings may be 
made of either grade No. 5 or grade No. 6 bronze. In all respects not specifically mentioned herein bronze 
castings shall conform to the “ United States Government Master Specification for Bronze Castings," Federal 
Specifications Board Specification No. 172a. The physical properties of the bronze castings shall be not less 
than the following: 


| Ultimate Yield point pro. 

Grade tensile (lejsite m 
| strength strength) 

' 


- نات 1 — وې سے‎ -一 一 一 Eus ን 


| Pounds per | Pon ids pir 


. 3۷۱۷۷۲۲ 1 | ۰ inch Per cent 
RS 40, OOO 0.6 أ‎ 20 
ae ac ca a SG سای‎ ORO 35, 000 ۰ وت‎ 15 

: و‎ ete nie, A ۱ | 
Chemical analysis shall show: 
Elements Composition | Grade 5 | Grade 6 
۱ ۱ Percent | Per cent 
۰۱۱۱( ۵۵۱۲۵۵ cu A isle uda Edu c ماما‎ ርር ው سکس‎ | NN SS 
Copper. ._----------- [RARE نت‎ eae ds ሚሚ cone ' S6- SO £5-89 
۰ 16516) ۳۳97ی 7 ات سس‎ S ۵ 
Tin------------------ د و دد ےت ہہ حا‎ 82 2:541] 
š ON | 4 4 
Zinc----------------- sina sa NOUO سم رر ہے‎ OS መሚ ۱1. 5 4 5 1 5-4. 5 
11651161 SE يه ی سے لو سو کو دا له اک سر ماک ی مر‎ ۱ () 0 
Lead. ........-..---- {Permisiti n ረር اہر در رٹ‎ a pce YAN tee , O03 0-1. 0 
lus Desired, maximum. 2.2.2.2 2222222 222222222222. | 0 0 
c ID C ic e, 1۳ Permissible, maximum 97 0.1 0. 25 
š Desired, MAXİMUM- خا 222222222 222222222 مت متا ان سا‎ 
N 1 y Y Ta د‎ me | መሙ 
Nickel--------------- l یی ۰ و‎ | 0. 75 0. 75 
1 Í Desired: 111831111111131 مس سن سن ان‎ secca 0 0 

上 hosphorus----------- ۱ Permissible, maximum یی ی ا د سا‎ | 0. 05 0. 50 
š || Desired, maximum. 2.2.2: 2. 5 ጨጨ ሠ መ መ= lll መጨው! 0 0 

05 .0 05 .0 22222222 هٹٹ Sulphur.............. || Permissible, MaximuM-‏ 
1 0 0 ہی1۹۵ َیں یٰ۶ ۲ : 

25 ) 5 () کاب ووا پ7َٹي پ 0ں Antimony------------ 1 81 16 MANDO LSa‏ 
1 0 77 مه اد مت بت 2 11181111111111 Desired,‏ 

Other elements. . - ---- Permissible ۷۷۷۷ء‎ 9 11 0. 15 0. 35 


44. Rolled bronze.— The physical properties of rolled bronze shall be not less than the following: 


Ultimate tensile strength--------------------------_-- 60,000 pounds per square inch. 
2 10፡111.17031111..-፡:2ብ....፡፡፡፡፡፡፡2. tete em eee ee Sue ۶ 30,000 pounds per square inch. 
Elongation in 2 inches... 2.22.2222 ው መመ መ= 30 per cent. 


45. Electrical equipment.— Limit switches of the type and size specified on the drawings shall be included 
with all hoists. Motors for operating the 65:1 geared gate hoists under Schedule II, Item 6, shall be of 
the type, capacity, and characteristics specified on drawing No. 40-D-408. The motors shall be properly 
mounted and aligned before shipment, and shall be used for makiug the shop test of the hoists as specified in 
paragraph 16. 
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THRUST WASHER THR 
BRONZE -TWO REQUIRED اع اد ا شا‎ alg: 
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SPUR GEAR 
CAST STEEL — ONE REQUIRED 


] |+۰750 t. " 
3.000" Pitch Diameter 005 


Circular Pitch 1.250" 
Helix Angle 7°-34' 
Single Thread R.H. 


Threads to be Ground all over 
including Flanks 
Pressure Angle may vary 


VR = i ; iameter 7" 
from /42 to 30*-ላ ٨ Bearing Cone No.78250 Diameter 


ጃ TU 3" 9". 5" | yu | n ۱ او‎ 13" I ። ۱ Provide Steel Key 
KC کک ولت یی‎ "he بح ورو ا ا جیا کے‎ መመ ር ያኸ. 7 اج بای‎ አመጄ >< 2d 5 Light Drive Fit 
1... ክዓ < መሙ داب بې‎ ይር!” ም ሮማ ጋ a. unn غو دل هتن‎ MET $4 

WORM 


ALLOY STEEL — ONE REQUIRED 
Finish-Heat Treat-Case Harden and Grind Diameters 


DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 
DENVER OFFICE 
BACK GEARED DOUBLE DRUM HOIST 
GEARS AND LIST OF PARTS 


CAPACITY 60,000 POUNDS 


REVERSIBLE RATCHET WRENCH 


Keystone Mfg. Co. Catalog No. 28 
Tap Wrench No.66 orequal 
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JO ® اق کیک‎ 
WORM GEAR 2 a k. 
BRONZE RIM — SEMISTEEL CENTER ۷ 
ONE REQUIRED 


1 
I 


ARTS - ONE HOIST 


DESCRIPTION MATERIAL 
| Gear Housing 
Cover Plate Semisteel l 
_Thrust Washer Steel 2 
Thrust Washer Bronze BP: 
Bearing Carrier (Worm) Semisteel 2 
Shim-8Z “x ይይ Sheet Steel / 
Gland Bronze 2 
Packing Ye" Square Garlock No.99 or equal 8 Rings 
Gear Guard Mild Steel 
)0 | Worm Gear Bronze Rim-Semisteel Center 
SpurGear Cast Steel 
I2 | Spur Pinion and Shaft Forged Steel 
13 | Worm Alloy Steel 
l4 | Reversible Ratchet Wrench | Keystone Manufacturing Co. ` ۳ 
کا‎ | Bed Frame (Right Hand) | Semisteel 40-D-454 
I6 | Bed Frame (Left Hand) Semisteel S 
I7 | Pillow Block Semisteel YES 
Bearing Carrier (Pinion) Semisteel 
Drum Cover ( Right Hand) Sheet Steel 
Sheet Steel 


SPECIFICATIONS NO. 481 


LIST OF P 


Bearing Thrust Nut Steel 

Drum and Spur Gear (R.H.) | Electric Furnace Cast Steel 
Electric Furnace Cast Steel 
Cold Finished Steel Shafting 
Alloy Steel 
Intermediate Drive Shaft | Cold Finished Steel Shafting 
L.S. Support Plate Steel 
L.S. Bevel Gear Brass 
L.S. Bevel Pinion Steel 


L.S. Plate Stud Bolt Steel-Class"B" 
3/9 6" Plow Steel- Galvanized 


Drum Cover (Left Hand) 


40-D-456 


+۶۶۹) 


Hoisting Rope 
90۳-۳ 
Timken-Cone 759 -Cup 752 


Worm Boller Bearing 
Pinion Roller Bearing 
Ajax No.3/eA-Light Duty or equal 


EU | 
28 
29 
30 
EU | TA 
ENS | 
| 34 | 
| 35 | Drum Roller Bearing 
2. 
1 7 | General Electric Co. L.5. 80 ل-‎ 
5) | 
2 
ESO | 
NE 
MI 


N 


Flexible Coupling 

Limit Switch 

Alemite Fitting No.A-359 | StandardAlemite - (65700۲ 
Alemite Compressor No.C-700 | Standard Alemite 
Alemite Hose No. A-1039 Standard Alemite 


۸ 
|| ee 


X See Specifications for Number Required 


NOTES 


All Bolts and Studs to be of Class "B" Bolt Steel 
Bolts Semifinished. Studs Finished. Nuts to be 
cold punched, chamfered and trimmed, 
Commercial Grade. Bolt Heads and Nuts Hexagon. 

See Detail Drawings for Sizes and Number Required 


Cut 16 Teeth 
3 Diam. Pitch 
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SPUR PINION AND SHAFT 
FORGED STEEL-ONE REQUIRED 
Finish all over 
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DRAWING NO. 7 
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DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 


DENVER OFFICE 
BACK GEARED DOUBLE DRUM HOIST 
DRUM~BEARING CARRIER~THRUST NUT 
CAPACITY 60,000 POUNDS 


SB.H.S. 00. SUBMITTED:........... C JI. 
TRACED: A‘A‘A..... RECOMMENDED...... 
CHECKED:EBHMN.G) APPROVED.:.....U 


= 5.1928 
23487 


Digitized by Xa OO Q | 


وه موم n t!‏ موم موی تم 
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2, forAnchor-See SECTION THRU DRUM 

Y SHOWING ROPE CONNECTION 


DRUM AND SPUR GEAR 
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(See Note ) 
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SECTION THRU DRUM 


SPECIFICATIONS NO. 481 


|< 3" 2"x Angle Clips 


Note:- File Finish 
all Exterior Welded 
Joints and round ail 
Exterior Corners 


DRUM COVER 
SHEET STEEL 


ONE REQUIRED - RIGHT HAND 
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I0 N.F. Threads "C"= Bearing Cone No.938 10 N.F. Thr 3 
`. ; : J0.N.E Threads, . ا‎ . .. ٠ . دہ‎ ስምም ም جک وو وه دنه ےی رلو‎ ። ማፇ፦ مرس‎ መመ > کہ‎ 
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3 i 1 ik Ss 7 ማጭ "”” ] : " 
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Cap Screws and کر‎ Lock Washers "Drill a Hole x deep for ይ 
Tap in One Pinion and Shaft only in one Pinionand Shaft only (25) 
PINION AND SHAFT „Provide Steel Keys both Ends 


ALLOY STEEL ~ TWO REQUIRED Light Drive Fit 


DRUM AND SPUR GEAR SHAFT ግሸ | 
COLD FINISHED STEEL SHAFTING~TWO REQUIRED Finish and Heat Treat 


Finish all over 
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Drill or Punch 4-2 Holes, 1 x 
equally Spaced ነ E IA | 546 y 
remove Burrs i »«- 069" Lo Az D و ا‎ 2 Bas 
Cut 19 eh. . | "A SEX تہ‎ CC® FESS, ae 1 ۱ "mo ! 
Diam Pitch ኒ i ھی عو‎ 
#5 Involute ! A ۱ HOISTING ROPE 
و‎ M ONE SHIM 3/B" x 6"PLOW STEEL WIRE ROPE- GALVANIZED 
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S og ° 3 Sheets 5767 
^ Y b | 2 Sheets 7 DEPARTMENT OF THE INTERIOR 
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እ Ream DASS provide” ۱ DE ME OT መ 
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یڈ‎ | BACK GEARED DOUBLE DRUM HOIST 
እ GEARS-SHAFTS-HOISTING ROPE 
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| SPECIFICATIONS NO. 481 | DRAWING NO. 21 


LIST ‘OFBPARTS — ONE HOST 


NUMBER | SHEET 


UM | ሮክ 
ue ቴሪ Gear Case d Semisteel ۱ ee 
NOTES Pedestal | Semisteel 
MOTOR:-Alternating Current-3 Phase-60 Cycle Induction Type ° 3 Stem Guard 1 Steel Pipe 
: 1 + 1 በመመ 
K.T.R:Frame 952- Minimum Starting Torque 98 Lbs. Lifting Nut Grade 6 Bronze 
Minimum Full Load Torque 39 Lbs., 15 min. rating 900 R. P M. UA NT E ای‎ Is 52 وھ‎ 
; x bo mes Shim | Sheet Steel 
Synchronous Speed-Totally enclosed Frame -Ball Bearing = 
(General Electric Co.) NE Motor Shaft Cap MS | Brass | 
ROLLER BEARING ADJUSTMENT :-With Lifting Nut 4and Roller Stem Gear . | Semisteel 
Bearing 27 Assembled in Pedestal 2 Mount lowerhalf of Case [ES TNI Cluster Gear and Pinion | Cast Steel 
L and apply an even wrench pull of about 5 Lbs.on the Nut of | 9 | Spur Gear > lush 
Studs 22 bringing the Case to a snug even fit on the Roller Stem Dini | መመ Stoel 
Bearing- With a thickness Gage measure the space between USE و و‎ ር 
the Case and and Rim of the Pedestal to which dimension add Motor Pinion is GREE IEE : 
.010 inches which will be the required thickness forShim 5 Motor Pinion 71 | CF Steel Shafting 
to afford proper working clearance for the Roller Bearings. L.S. Drive Gear Bronze 
| | red D ie ES. | Bronze- رلا‎ 29170 3 
Casting Dimensions are Minimum, add required Draft. ች ۷ gerr 3 
I4-A | ۱.5 ۲۳ Bronze l 
Provide suilable Felt Packing where required. L.S. Pinion Sed. 7خ کک‎ 
L.S. Pinion Steel 
L.S. Pinion-Coupling& Shaft 
Flexible Coupling Ajax No.l A A- Light Duty 
Cluster Gear Shaft C.E Steel Shafting 
Stem Pinion Shaft Rolled Bronze 
"x3" Stud with Hex.Nut | Bolt Steel - B" 
| Bolt Steel- Class"B" — | 
B 3 


ኮን 
Go 
CD 


Provide ۱٧۸١ of 4 
Single Jack Brass Chain 
with attaching Links 


CD 


2١ ጁ ጋራ Stud with Hex.Nut | Bolt Steel - 7ی‎ 
2 | IE x53 StudwithHexNut | Bolt Steel - Class"B" 
| [Limit Switch Stud | Bolt Steel = Class"C" 


+ "x2" Hex.Head Tap Bolt | Bolt Steel - Class "C" 
2 2 xZZ'"Flat Head Cap Screw | Bolt Steel = Class "C" 


Ü 26 Reversible Ratchet Wrench | See Detail 
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سح‎ |ሮ Ae چو‎ OR k ۷ : N ESSEN --:::: 28 Limit Switch- L.S. 80 J ehieral E'eciric CO. 
FEISS A qt ሜው oA NS ې‎ — NI I UN SSS 29 Motor (SeeNotes-Sheetlof3) | General Electric Co. 
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remm M — | a um ሽ em ک‎ d STEM DATA AND CAPACITY TABLE 
3 SER اھ تن‎ I SSS | Š q NS ای‎ SA SS = 
À `= = * SS رل 1 رل‎ N Z 2ሻ 23 SS 多 ACME CAPACITY | VEX UNSUERORTED | CAPACITY 
- ` NV | all > 772 
Ec هې‎ ٦8 S አይ 212-0 A SN اه‎ | "ሼ=5000 | POUNDS 
WEN F $ ۹ | اا‎ | WN دځ‎ eee 
لت‎ N j = | ys 
7 8 ۱ حون‎ I ISS 3F" | Singe 0 
| 7 ደመ. پا‎ 3" | DoubleL=1,000 2:1500 | 61,300 x 
په‎ ۲٢٣ پا‎ d 3 Sme [68 | 7-6" [ar [38,00 
= ev — ፡ | 32" ۱-0 4-0 
3 ۸ یسح سس‎ ASY - 
| p 2.72 31 0 
| 
| | Double, L=1.000 P=0.500| 53,400 
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Drill and Spotface 17-2 Holes ریہ‎ በ "o 7- i | _ 9" 22 Il-IŁ"Taps-7-N.F. Thds. 0 
بنا لم سن‎ x ee Drill, Ream for and provide 7-No.8 (.492") Drill and መ. I-15 Holes for 22 equally spaced + رم‎ 22 equally spaced. 


Standard Taper Pins as shown “--.... 6 1-2" Taps-II-N.F. Thds. deep 
`<. ZIER TEN. UR 


for 24 equally spaced 


A Di 1 از‎ Ab لته‎ AOA د ظ‎ MENS و سو‎ ረሙ ۴رچ‎ a 6 لس‎ E! 7 ga ዘ 
MAG EE. | t Drillz Oil Hole Thru 
(So ` | 3% NV Tap forand provide 
0) ¥% ی‎ 2 2" Plain Grease Cup 
i x with ፳ DipeShank 
D^. 5 | i 
E ما پ‎ 3 ۲ 
IRS | ۱ aL. 1 9| | Bronze Bushing 
Q ， ۱ Vi دا‎ ^ ۸ 
و ا‎ | 
اک‎ sS ። 
Saks 2-8 Taps-9-N.F. 
ጋ 7065. I} deep 
5 for 23 
v pri E لا‎ 
a “28 
E + Drill and Spotface' LE 0 
! OY rill and Spotface' mS برد‎ pu ከ 
7 ام‎ 222 Holes,and Tap O Ç 8 cab 5 سس‎ ae : دس‎ I3" Anchor Bolt 
- ۱٩05-00-۴٢ > Il" N.F.Thds. for 24 0 25-1 ድሟ : ee سا‎ ۱ Tne fla Drill 4-12" Holes For ُا‎ Anchor Bolts 
"Thds. 2" deep 8 2 EET, xp Provide S eI. 4-8 Taps-ll-N.F. Thds. for 20 25... Spotface 
ovo T /ጄ፡ቿቿ Steel Din ÜOC PAM SECTION E-E 


Š Drive in Tight — | ارام‎ 
PLAN-COVER REMOVED ~Providel"StdPipePlug — ዊግ 


. for Lubricant Drain Drill # Oil Hol 1 

ረ ፦‏ تون rill z Uil Hole Thru. Tap for a IB2‏ گا یا Ea. ie. SEG‏ وی ود ا 

; ۳۸م‎ T N 1 መ. የመ .-.-: (Same as af Detail "ድገ and provide 2"Plain Grease | 42.250"B š for 27-71 

ا Felt Packing Groove Au PEN "Cup with 3" Pipe Shank 1 Ee‏ نا "يه A N gee‏ 9-21 اط یا 

> : AAN ' 1 Ss 1 ge کے نگ ہے ہہوے‎ ۸ 7 i 

= ا یں او i ሚና 1 Ko‏ لا کوک ee‏ لت Provide Hard‏ 
ال خا SSS‏ کح SSS‏ ی کنا Paper Gasket...‏ 
አ ዓዓ 5)‏ جیا او ہی نمور مه د 2:۷ መክ ት!‏ واا | Shellacked‏ ¦ 
] رگا t . : ۲ PY‏ ' “ 2 ` 
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; B 3 Wh) ED 1 SAZ n “ : i ! : ۱ 
一 2 መመ 30 Oii bg Borer j | — provide ال اھ‎ 
| 2271) NES "Felt Dacking Provide I"Std. Pipe Plugs igi Felt ! تو‎ 7 e ነጸ | | d - ማና pi 
۳ 1-3 ና Bronze Bushing ን ی‎ ny سیا‎ Packing : ۳-۹ Close ۴۱١21 7: | ei 
° ሥ v š : i . š: 4 و‎ : " No XE : 
Pr 0۷۱09 چ‎ Steel Plate fastened in place with 4&-No.I4-20 Machine Screws Lonq D L> A Peco I85 D. af ""» Se 
SECTION A-A SECTION B-B Base of Cone ሠ“ 


GEAR CASE 


IDEEN 


Ab e 


FELT GROOVE 
DETAIL 


SEMISTEEL — ONE REQUIRED Provide "Std. Pipe Plug 
E EET TN e £ T"Std.C.1. Pipe Cap 
ا‎ 4 ሚሜ” j ; ronze Dushings To be Tight Press Fi. . S کے و سم‎ s. 1 Check Dimensions of Pads 
(ul xg" Half Round - ቺ کا‎ Thr o Right d t Hand Perform Line Borings with all Sections of GEAR CASE for Mounting Motor with (2) 
Oil Grooves SUME ee ouble, and of the Number otherwise machined, doweled and bolted together. ۱ the Motor used 
zu ing r ا‎ 11 he Specifi pop Cut suitable Oil Grooves in Bushings and where otherwise required ۱ PEDESTAL 
Provide Steel Keys WA 6 EET QU در‎ UM ura 7 Standard Pipe RC LES | ۶7 SEMISTEEL-ONE REQUIRED 
و‎ a m. Ed 4-Sheets(a) ۰0۱0 Tnick ~~ 
LL Provide 2'x |Ë Steel Dins r s 3-69615180 ۰005710/61 ` 
“¥ Qs Drive in tightand Peen S ክፎ 2-Sheels (à) .002 Thick ۱ Tos 
both ends سوه د‎ SS 
Provide 2" Plain Oil Cup. Mer. 65 
` with 3"Ell and Nipple ^ X کے کم‎ 
E 
8 
< 


ا 


MESE 
Drill 2 Tap forand provide 0 fs وت‎ 
1" Std. Pipe 0 ١ ہل په‎ 
Provide Stee! Thumb Screws 


and Machine body of Screws ` 
ې‎ د٢‎ d 2 diameter ; 


7" Standard C.I. | ۱ 
Companion Flange’ 


መሠ” 
اس‎ 
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DEPARTMENT OF THE INTERIOR 


BUREAU OF RECLAMATION 


„Bore oversize for Stem furnished 


و رج ہو DEN‏ پو تی እ‏ | ال سا 1 

D eset ی | ; 5 م‎ E ey tt 2 Drill 8-8 Holes -77 E کو و‎ 65:1 GEARED GATE HOIST 
x -- "n. ' 10. 000۸۵ ']] 274 ۳ 2 M 

٢ | p ۶ہ "ہہ"‎ ۳ " po Ur E PEDESTAL-GEAR CASE-STEM GUARD- LIFTING NUT 

qui ie 0 1 -Oil Hole i 

V g Chamfer او‎ cus | | 6) SHEET STEEL- ONE REQUIRED 

2 پا و‎ KA oc: cu መ ኤፍኤ ሥሎ MOTOR SHAFT CAP CORTO n 
LIFTING NUT BRASS - ONE REQUIRED (8) STEM GUARD CHECKED: EBHMGD. App ROVED:..... M کب .ری‎ icc ipa 69 E í 


PHOSPHO R - 
CEDE بس‎ STEEL PIPE — ONE REQUIRED : 23502 40-D-409 J 
۱ Digitized by OOS C | 
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DRAWING NO. 23 


6. Teeth - s “ያር 


Tooth System 


STEM PINION 
CAST STEEL- ONE REQUIRED 
Finish all over 


Cut 19 Teeth ç 
5 Diam. Pitch ”.. 
20°/nvolute i 
Alternate 


System 
0 
MOTOR PINION 
FORGED STEEL - ONE REQUIRED 
Finish all.over 
iS “መሞ 882 
re oom | 
SH سا یی‎ PT 
c7 ) Wrench Tight Threads 
ር. ከ፤ EE 


FINISHED 


USED 

MATERIAL WITH PARTS 

2 BoltStee! Class " B" 2 and 29 
| and 3 


ET 


DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 
DENVER OFFICE 


65:1 GEARED GATE HOIST 
GEARS - SHAFTS - STUDS 


repa ss OU bey‏ و 
RECOMMENDED. :- - 2 <-‏ 
hf‏ > 


4 + 9 9 5 8 5. وا و ول‎ 5 C 


3 Diam. Pitch 
20° Involute Alternate 


7 Stub Tooth 


N= Number of N.F. Threads per inch 
All Nuts except as otherwise Specified tobeCold Punched 
Chamfered and Trimmed Commercial Grade 


STUDS WITH NUTS 


وت یہ سک سا از 


1 ا 


RATCHET WRENCH 


Keystone Mfg. Co. Catalog No. 28 
Tap Wrench No. 66 or equal 


LIMIT SWITCH GEAR TABLE 


STEM PITCH DIAMETERS IN INCHES 
THREAD GEAR ۱3 |GEAR I4 [GEAR 14 A | PINION ۱5 [PINION 15 A | PINION 16 | 
TEILE ES 2.5 [FESS 

=3.2 


Double |"A"=1/.6|'B'=8.4|"C"=7.8 |"D"=3.2 |"E"= "PESO 


See Specifications for Stem Thread 


2.9 
3.0 


REVERSIBLE 


Finish all over 


— r 


STEM PINION SHAFT 
ROLLED BRONZE - ONE REQUIRED 


Cut /۱ Teeth 


- (Se 5 Diam. Pitch e 
EUN ZZ ጋንን as 20°lnvolute Alternate ^. Cut 7) Teeth | Cyt | 
System j | Stub Tooth System Wr JOUER cd K. . ۰۷ 00 2 
3 5 Diam. Pitch Sa ማው Sane : 
1 : 20?Involute Alternate 4 pod 4 
à | 二 Stub Tooth System // 45 "لا‎ | Stub 
፳/ 7 ته‎ // MON eee | Y 
I 1 E: 1 E E کی‎ 
/ Ç [| us i ። MIO >J Me I 
fir [|] la سامت‎ Stun & X: 
1 1 i A ar کی ایر‎ 
1 n وپ‎ ees t 
| ላነ : 0 1 : ۱ ] 
[| NM 18 m 
1 Cut 19 Teeth------ "ess | ® ED 
| ۱ Ll ۵ ای دپ دا ےج‎ ka 
1 5 Diam. Pitch ———- | 3 ۷ 
Ñ Z0?Involute Alternate k= E 
١ Stub Tooth System (8) (9) 
CLUSTER GEAR AND PINION SPUR GEAR 
A CAST STEEL — ONE REQUIRED CAST STEEL- ONE REQUIRED 
و‎ Z اک ہہت می‎ , 
half- ir. اک ا بی در‎ i 5" 
2 ا‎ Oil Grooves ”>=-:22 y "i 
Incontinuity with Grooves on 4 zz a : : a 3" , 
AT a^ Provide Steel Collar, Make Running Fit in Bushing of 4. Provide xz Steel Key i? long 
PA 7 CloseSlip Fit on Shaft and 3" Set in Shaft 2 Deep 
AAA ۰ ope 9 ። £I ሎ፦፦፦፦ሠ-=መ-ሙ----”=-መመመ->ሙውሙ- =- ሠ--፦ሠመሙ።=ሙሙሙመመመሙ ሙ ری سے سا‎ = ۱ D 1 š 
STEM G EA R 7 ۱ Running Fit in Bearing ofi 1 228 ٢ ad , Bore this halfof Coupling 
SEMISTEEL -~ ONE REQUIRED 0 x Finish, Harden and Grind ` ! < 2p sg / for Drive Fiton Meier Shat 
Cut Teeth صا‎ >J Make Firm ۱ x ۹ Ne g" 0 ti ; Cut Keyways in 1 
| li | Press Fit S ai Yon lié r 7 faep 
//- Diam.Ditch 1 on Hub of Q 1 اش‎ | £ ማሪ | 
Provide 1", |." l/4°Involute M D i MESE =5 9° نا چا‎ 
Steel Din .. N B ቿ v Je 2 hs 
1 k ` ۷ ' [ | NM ‘ 
Driveintight ^ — \ پک‎ ٢ a 
ከ جات یر‎ z a شک‎ መህ a Drilland Ream forand — . | 2» ሩኒ و اک‎ AYA 
7 ae | "SER. f provide No.4 Sta. Taper Pin’ X s. ^ A E PUT UE ۱ ا ماد‎ 
2 ይ 2x Countersink;z forand Running Fit Drive Fit--~ Provide ğ xg ۸ Bore thishalf of Coupling 
1 S S = Deen small end. File Flusn in !2 in لا‎ Headless Sef Screw for Close Slip Fit on ځا‎ 
II! ፤ (I3) ሥ”፦ 
[ و‎ ۱ 
| sss 四 0 
` 
۸ ara L.S.DRIVE GEAR MOTOR PINION SHAFT FLEXIBLE COUPLING 
۱ Mo: BRONZE-ONE REQUIRED COLD FINISHED STEEL SHAFTING~ONE REQUIRED AJAX No. 1/4 A-LIGHT DUTY 
cales | Finish all over Finish, Heat Treat, Harden ONE REQUIRED 
Cut Teeth... o and Grind Diameters 


Drill and Tap for and provide 


enu و لو‎ Drill [0-35 Holes 
Z #2 Hedless Set Screw, 


/ Equally spaced 
^, „Drill 12-4} Holes 
^ Equally Spaced 


A 
LET “በ 
Cut Teeth af) N S ES 
0 Diam. Pitch X O | ese و‎ o sS په‎ 
و سو‎ ኳ. ፓ ٦ لومس وا‎ y o 
ሚመ. r — ር ----.--X 
Provide 22 l Steel Pins” BU yu Limit Switch 
Peen over ends "US 07 


Provide 2-2 x 4" Hex. Hd. CapScrews and Hex. Nuts 


L.S.PINION, COUPLING AND SHAFT 
STEEL- ONE REQUIRED 
Finish all over 


I N.F : : ۱ 
^ Murus T. inch l8 N.F. Thds. per inch Drive Fit in ٠ Light Drive Fit in 10 7. , Provide Steel Keys», ۱ 
۱ on 7 ر‎ Wrench Tight ; so woy: dis Sa 0× 900 Habt Drive O 7 
እ ስ ፦ > A 1 > سور‎ 8 Chamfer | | E i لد‎ Ra nu in9 4 ۱ 
N! “1641 "ze / | | both ends. ! E MICA NN ሽፍ ید‎ Wa. 
۱ | | | / | ኣ 8. 
እ! 0 | i A ! 2 7 I CVEN iv. 
NN ju Qs i 
ED 3» ሎት — رس جا‎ 
| ۱ 64- | ul : کر‎ ae : ሥ 0 7 7 ነ 
لی و جا‎ FINISHED NUS Running Fit in Bushing of L Cut à x Spiral 1 1 us 
Oil Groove — E ٣ 
about 2" Pitch Running Fitin Bushing of 1 


CLUSTER GEAR SHAFT 
COLD FINISHED STEEL SHAFTING ~ ONE REQUIRED 
Finish, Heat Treat, Harden 
and Grind Diameters 


SPECIFICATIONS NO. 481 


Cur84Teeth. 3 Diam.Ditch 
10°lnvalute Alternate 


I0 Diam. Pitch 
45^ Involute 


L.S. GEAR 


BRONZE -ONE EACH REQUIRED 


8 
ፍዝ ما‎ 
Dri 1" E 

rill ; Hole. Ss 1 

ኢን) Gy CY. 5^ 

Cut Teed N و‎ 2 
ut Teeth----~~-.. ASS OX داز‎ A 
I0 Diam. Dit ሆች ES NS A 
lo ^ Itch ۷ ېپ‎ 1 ۸ ۵ tu "Md 
2 Involute کے‎ v V ሀረ ^ 


L.S.PINION 


STEEL-ONE EACH REQUIRED 
Finish all over 


LIMIT SWITCH STUD 
BOLT STEEL — CLASS "C" 

TWO REQUIRED -L= 2” 
TWO REQUIRED - L 


d^ 
3% 


Digitized by Google 


ወወዋወወወመውመመክጡ e 


پل ں ی03۸0 


030۸7۷3۸۷۷۸۷۸۲۰3 رد035 ^93" بخ‎ 
TT GILLngns 


dous ui buyquwassy 43440 ድሀዐ//ሮ2///22ዐና ayy Áq basnbas your 
budnog 04 4134 bnug //ሥር፤ - Sajoy 12403 Jad 7 944 40 pub 2/9000 Jo رج‎ UIŞ 
‘MAS 104 414 buinig 4ubi] aog - 9601/۹1۸01 1 

231۵ Yop ۱ ۱ i 
(piq) 40074 Jad £ 30د‎ ٥200رو‎ 73/۱٥١۸ - د‎ „Ø puo 1 19 7 š ገ ' < .ጄ 500/503 ۶0ں‎ 
32/340 ١03۸۸۷۲30 SILON ON/ITANOD SILON TVYINIO 
۸/۵۱/۱۲7۵ بت ۳3ہ وب‎ 9 

جح و له دل 41۸۷3 نب ٥/320۸7 IHL‏ 


9۸۷۱۱ ہ1 ۷ د‎ TIALS 03۷5/۸/4 Q709 


WILS 3۷۵ “Vig رن و‎ VIC رج‎ 


Google 


ጋን 
D 
۸0د‎ |۱9 uSiuig N 
97709 Ssoig 2 13315 039404 0۰9377 دیور‎ 7331S 039404 ول‎ = 
1 9۷9۷/۸/۸ pup ¥ 0 4340 330 ا1‎ 2۸/0 67 cU 9١75د‎ — ٢ LIOS 242 8/1. ‘Was /o pua ui 
L daap gx 2 "jojo 15845 شر‎ ausi وا رع 7 :7 ۲ / # اځ‎ g, 
\ ፆ]ጣሉ XIH DIS. 25 ዳ 18109 5፡25 i> <8 usny Q0 کر رر‎ T سم سو‎ >i ٥903د32۷‎ ን 2 7 t اب‎ ሟሃ/, 
5e Ce ፥ ውፍ ` ro ې‎ D. - n, VU hE سم‎ ey ۷ A" atur 5 了 
Y ዴራ”” "AN ۱ ۵ اه مې را و سود ہپ‎ Sait 
5 . 7 7 2 7 ۱ 1 " 
{mes لس‎ sx 6 || MEM 
t K mim ነሬ | ME 10۳۵ Q AWN 
ቅ. tnu ad... سی == اہ ہچ‎ — AA FAN በሥ Z4 ya ١ 6٥/0 poa] 2 yyim መማጥሜ------ رع لم‎ à 
T سر‎ YN. i ር ۰ /ሃ#ሄሪ/ i| gi K او‎ Ec Bs ۱ OU WM ፡ د وه د٣۸ | ےہ‎ dol &- v eli ነ (/2U8J/A 
1 | ማመድ ተው መመመ BD لب‎ | መው ۱ መመን ማመ 
abs MS [^od NS 7 te Je [eo de te lp 66. ጠሪ መመ از‎ 789/08, - E Jd 
i [64 401/1225 2409 i T 44527 ړة‎ ١2 رں ورس‎ =------. En. gy txa >] ሀ0//225 ppaJu ٭٭٭‎ cx 
۳ p > مر ہد‎ = EJ ٣ ہیں ہے ہر وہ یں 27 - ون ہا ہہ کی چ ==« ری_ر سي‎ 45፡:2፡.. بر‎ aac ራና د ہس تا ¬1 پو‎ አንሽ ` 4940 [JO (7S1UI3 
' =" a i L © # - "ww "PL i 73 رو‎ 
SAW CON ው د‎ EES نہ‎ i سک اص کس ایت بح ہہ مہا ایی سو مو کہ‎ d > ANN 7 
23/005 YIM رر یں‎ pny 
70 576 IM ZI Jug 
ONILA3VHS 77330 ج‎ 03151۸۸۱: a709 
WILS 3۹ Wanye OL "VIO ده‎ 
«7749/07 SSoig 5 : | 29۸0 JÐ /5/ር//7 à 1 
/ qsiusn puo M ولل 03904 13315 دیور ! :۵0۶03770 039403 13315 ۸7 4 227“ 240“ ہر‎ 
\ dap Ex P ojs ۲۱٥9158 [00] اې 4 23:۸5 وال"‎ 27 ONITANOD ۷315 1708 3۸3,۰. "Ways 40 pua ui 
Nal PON XH 0۸6 1 (9434409 58/8 ፻ y په‎ - የም ss 06 77e ؛ بو‎ ኤቅ/ / 0300 ፻/-ዐ2 |. 
n -— 'ዉ ይ 2 ": Yt. ا‎ ። "CE روالد‎ aay. ግ kt / " مد‎ 
ٹر پوس‎ AZ ... B B الله‎ n 3 فو یب مرت‎ 
وی ندیه اف‎ ۶ Je f 0 
van = ዘጸ n ss) 11700 3 ۱ 
your اج شا پور‎ es € کرو رج‎ HE NEA ነ 
يئ‎ [መመሪ ሀሃሉ-ሀ" | W N 444 #ሃሪ// re— و ہیں ہج وا‎ pa. 22U0Jg pajoy ٢ | | [eg l : | SS day $2 11 Y. 2/2444 
ሠ [^ MU 210/08 ‘DIS K و‎ "EI ° aj d FETE : bua ” ¦ ١۷۶٩٨ ۸٥۸ 0 8 
; P us » ያ ጉ Sud Jadoj $] 2 | fe UE حا وسم دا یا ول‎ ee = ١ 789/04 t.p ig 
j Lid E. d ۷0۱/226 abo : 90/585 بس د سي اوس رں ړ 0 9۱93 ړة2‎ S Ol---- « uoigoag ]ا783‎ NN 
| با‎ “ምች MÁS سے ا ۷ و يت ام‎ RERUM BET LM اج‎ T m ries سوب 110 240 ` ن‎ 
n SES 0 -— مه‎ UU کھت شی ہن می جک ےی اه د د يمسر زو پا سا سکس مھت سک‎ ሣ LAN LINII 
ን PINOYS u4IM ررہوں‎ 4ON 
: 如 以 off08 YIM „Ži 0 
4 [ 
Y 


Digitized by Google 


STANFORD UNIVERSITY LIBRARY 


To avoid fine, this book should be returned on 
or before the date last stamped below 


سے دم سه ው መሙ‏ بط سامسسٹھ ےل پس سم “መ።‏ ہے 


- سے سے ጨሙ‏ 


zy; > —=sx I — 


سے وص وا ——— 


区 
2 
# 
u 
5 
o 
ae 
x 
- 
N 


Gaylord Bros. 
Makers 


